Abstract: This paper identifies innovative methods of strategic spatial design to demonstrate the sustainable outcomes that can be achieved by adopting landscape practices to future-proof our cities and regions. A range of strategic landscape-led models and methodologies are investigated to reveal the structure, administrative processes and key elements that have been adopted in order to facilitate the integration of climate change environmental design and landscape quality. We have found that a strong established framework that demonstrates innovative project management and early integration of environmental ideas is critical in order to be able to deliver landscape schemes that appropriately identify and address current climatic and social challenges. Furthermore, to make a real difference in the way that professional practice and politics deal with landscape infrastructure, the project framework and key concepts related to landscape design and planning, such as low carbon design and spatial quality, need to be clearly supported by legislation and policy at all levels. Together with close attention to the importance of design, this approach is more likely to ensure effective implementation and smooth communication during the development of a landscape scheme, leading to higher levels of sustainability and resilience in the future.
Introduction
In the era of globalisation and environmental instability the 'landscape' is often perceived as a medium of little importance compared to the global challenges we face, often missing the vulnerability of the landscape and its inhabitants to climate-related extremes. Regional-and strategic-scale schemes are often conceptualized, established and delivered by the project management or administration, controlled by governmental institutions. They often follow a 'common' and 'conventional' process of management and delivery, and it seems to be only when there is multidisciplinary interest and a pressure for a low-carbon and sustainable vision that an alternative, tailor-made project framework is likely to emerge. This 'conventional' thinking has resulted in frameworks that often focus only on the delivery of a specific engineering or low carbon challenge (e.g., emissions, constructions). A tailored framework as introduced by this research aims to offer an integrated approach to landscape values, considering economic, cultural and social characteristics with the aim of resulting in a sustainable lifestyle as this is defined by a specific location. It is simply an offer of a broader concept and exploration and not a single-sided view of a strategic development. This paper has been developed through the lens of environmental challenges, examining the opportunities for a changing climate to drive regional design and planning through the analysis of the structural, administrative and policy aspects of pioneer case studies.
Supporting the notion that landscape is "an area as perceived by people whose character is the result of the action and interaction of natural and/or human factors" [1] as proposed by the European Landscape Convention (ELC) this paper focuses on processes that enhance adaptation and climate awareness through landscape developments, and investigates schemes which have demonstrated their benefits. A number of innovative landscape projects across Europe are explored to identify and review the pioneer ways, timeframes, organizational models and ecological targets adopted to help to deliver sustainable regional design. The projects have developed individual processes and, through a series of methods, they have managed to address the landscape in a way differing from past planning and infrastructure methods. The full research is reported in Nikologianni [2] .
Globally recognised projects were selected based on their innovative concepts and project processes as well as their significance in the academic discipline and professional practice, the integrated approach to sustainable management, their impact on landscape policy and, in some cases, the coherent planning and design concept. The Landscape Observatory (Catalonia), the Room for the River-New Dutch Waterline (The Netherlands) and the High Speed 2-Landscape Vision (HS2LV-UK) are used to explore these processes and methods, and how they diverge from common practice: the cross-disciplinary approaches and the careful exploration of ideas and successful project stories developed in different countries are important areas of investigation. The extended knowledge that the Landscape Observatory provides for the Catalan landscape, the technical and socio-cultural elements that are extracted from the climate adaptation schemes in The Netherlands and the way in which regional design can change perceptions on sustainable developments in the UK (HS2LV) justify the selection of these schemes for such a research. The case studies are not compared; each has stronger elements in different parts of a successful integration of sustainable ideas (e.g., in legislation, climate adaptation, awareness, decision making) and, therefore, best practices from each of them are extracted. Building strong connections with these innovative projects, the paper reveals the ways of thinking and the development processes in regional landscape schemes, extracting the expertise of three different countries; Spain, The Netherlands and the UK. These pioneer European landscape-based projects have demonstrated new ways of engaging with both climate and quality elements during the conceptual and implementation phase, and this study identifies innovative and best practices. The examination of the project processes and 'tailored' frameworks of the case studies has shown how landscape design can change perceptions and the way in which sustainable development can provide beneficial outcomes for people, nature and society through design and planning.
Materials and Methods
The main methodological stages link to a broader concept and are separated into three main themes. They are described as 'Identification', 'Socialization', and 'Implementation', and are attached to different case studies, aiming to reveal a series of data related to sustainable and high-quality transitions in landscape spatial strategies. A pilot study and the three case studies were chosen to reflect these different stages from identifying an idea, disseminating and implementing a landscape project in a large-scale. The research reviewed the lifecycle of the projects as far as possible. The Identification phase sought to identify low carbon and design objectives in current practice and the ways in which these are understood and interpreted by the experts in the field. This paper only uses preliminary data of this study, focusing instead on the other two phases. The Socialization phase was related to the case study of the Landscape Observatory, examining how landscape ideas were disseminated and how values and social engagement have impacted on the landscape. This was followed by the Implementation phase where the mechanism of a sustainable regional scheme was unpacked in order to reveal how such a process is possible and identify the necessary steps for this type of development in order to consider a regional strategy as sustainable.
Following research on the background and establishment for the case studies, the research methods included field visits, interviews and observations with detailed examination of a wide range of documentation and publications relating to each project as well as expertise gained at the project locations. Semi-structured interviews with key actors engaged with the schemes, observation of meetings, participation in project activities and interaction with stakeholders benefiting from such concepts have generated useful insights on how a strategic landscape scheme is addressed in relation to climate challenges. The methodology included the main researcher being embedded within each project for one month during 2015. During this time, research was conducted at the headquarters of the projects, several field visits were scheduled for all the schemes and between 8-10 interviews with experts were arranged in each location. The interviews were based on semi-structured questionnaires and lasted from one to two hours, although interviews that included field visits lasted longer. The questionnaires were structured around two themes. The first set covered the ideas of landscape and sustainability and the second set focused on the specific project for each interviewee, the project's scope, structure, design approach and goals. A discussion about the representation of environmental ideas in the project, and how such issues were addressed, occurred in most cases. The interviewees selected represented a wide range of professionals in different positions and institutions of each country. They belong to various disciplines and have worked with the concepts of sustainability and landscape quality dealing with landscape awareness. Observations recorded through photographs, sketches and the researcher's notes have played a significant role in understanding how the landscape is integrated within the region and the surrounding cities. Further exploration of the schemes with the interviewees (though visits and drawings) have facilitated in-depth understanding of the structure and framework followed within the projects, as well as the key elements embedded for a sustainable implementation.
Data Collection
The data collection was based on both graphic visuals (drawings, maps, diagrams) and observations. Documents, maps, visual material, technical documents, case study notes, drawings and images of sustainable approaches as well as interview transcripts and recordings from the expert professionals were collected and analysed.
Landscape as the Core Element of Spatial Design
According to the European Landscape Convention (ELC), the landscape is closely associated with people and their interaction with both nature and man-made infrastructure [1] . As a result, human perception is closely related with the landscape and, therefore, it is reasonable to assume that strategic infrastructure development would align with that. Yet at present, for some reason, the concepts of landscape and spatial development are treated individually with little consideration of how one affects the other. Therefore, before this paper introduces the concepts of environmental landscape and sustainability, the idea of landscape and its significance in large-scale schemes needs exploration.
As Cosgrove suggests, "landscape is a way of seeing that has its own history, but a history that can be understood only as part of a wider history of economy and society; [ . . . ] that has its own techniques of expression" [3] . The bond with the land is important in the development of regional strategies, and so too is the bond with human groups, and their historical, social and cultural characteristics. Therefore, the first step towards the realisation of a spatial strategy is to understand its core element, the landscape and its symbiotic relationship with the environmental and socio-economic factors. Shannon and Smets [4] suggest that "infrastructural development is not merely a technical matter to be left to traffic planners, engineers, and politicians, but a crosscutting field that involves multiple sectors and where the role of designer is essential", embracing the importance of quality and the impact that this can have on the landscape. Bélanger [5] highlights the need to formulate landscape as an "infrastructural field of practice" and, in order to achieve this field of practice, the only way is to rethink infrastructure ecologically as an "open system of live media" instead of a closed, mechanical and engineered system. The changes in the current environmental, economic and political agenda transform the existing infrastructure development practices from purely technical and engineering activities to economic proposals with greater benefits for economy and the environment. Current examples, such as the creation of "enhanced metropolitan landscapes and cultural heritage" [6] or sustainably focused spatial schemes, enhance the notion that landscape needs to be reformulated "as a sophisticated, instrumental system of essential resources, services and agents" [7] that demonstrates the relationship between the land, the environment, the society and economy.
Thinking, designing, working and envisioning at a landscape scale is not easy, because the scale is sometimes irrelevant when it comes to addressing climate change, but highly relevant when dealing with policy, construction and other practical issues. As Meijsmans et al. [8] observe, operating at a strategic level becomes "increasingly important in tackling spatial questions and larger scale decisions" in an efficient way. It is crucial to acknowledge that human-defined scales often do not tackle climate change phenomena, and therefore large-scale landscape schemes need to develop a flexible interpretation of the 'landscape scale'.
The Relationship between Low Carbon and the Landscape
The elaboration of the concepts of climate adaptation, mitigation, land use, behavioural change and a resilient way of living, recognizing climate change as a concern that urgently needs to be addressed [9] , emphasizes the relevance of this research in seeking effective ways of how low carbon can be integrated into strategic design. The concept of low carbon is not easy to define and is often perceived as merely a method for the reduction of Greenhouse Gases (GHG) and carbon dioxide (CO 2 ) emissions [10] as well as a way to minimise energy and transport gas emissions. For the scope of this paper and in relation to the landscape, the term is used to indicate a new lifestyle, and deals with environmental security in various aspects from energy to design and from concept to materiality. The research acknowledges that low carbon is a flexible concept and it can be interpreted in various ways depending on the project goals and cultural background.
Bulkeley et al. [11] state that "there is evidence of a shift in urban thinking on climate change as cities are taking a more strategic approach to climate change". Although carbon reduction is widely seen as a legitimate aim, it raises a range of questions related to how to achieve a smooth transition and an environmental friendly lifestyle that will reduce carbon emissions, as well as how such concepts can be evaluated based only on the numerical models and mathematical equations on which carbon is currently being assessed. Is the low carbon way of living defined only by carbon footprint and the carbon cycle process? Or do these terms still lack a broader interpretation, as Wiedmann and Minx [12] argued a decade ago? According to the position statement of the Canadian Society of Landscape Architects, "there is no uncertainty over climate change, there is only difficulty in predicting accurately by how much, and how soon will conditions change, and where will the impacts be first felt and hardest received" [13] . Latour, reflecting on human relationships with nature and our reaction to climate change, states "what could have been just a passing crisis has turned into a profound alteration of our relation to the world" [14] . Therefore, from a landscape perspective there are several indications that demonstrate the affiliation of climate change with spatial strategies. The key element here is that several environmental phenomena are having a far greater impact on the landscape, human life and nature, as a result of climate change. As the Intergovernmental Panel on Climate Change states, "Impacts from recent climate-related extremes, such as heat waves, droughts, floods, cyclones, and wildfires, reveal significant vulnerability and exposure of some ecosystems and many human systems to current climate variability" [15] .
During recent decades, sustainable communities and infrastructure have begun to receive significant attention in the planning literature, highlighting the importance of low carbon development. Although some of the literature discusses spatial planning, 'plans' are generally considered either as a "product of the process or as a guide for promoting a sustainable community" [16] . It is encouraging that terms such as 'sustainability' and 'carbon' are starting to be linked with strategic schemes and planning; however, at the moment climate change is apparently seen principally as a 'technical problem' and the idea of low carbon is interpreted in relation to spatial development as a 'technical kit' that will mitigate or adapt to the challenge. The senior advisor for the 'Spatial and Environmental Quality' for the Room for the River programme (Netherlands), discussing the importance of concepts such as hydrological efficiency and ecological soundness in landscape schemes, explained that climate change is not something that people can immediately see and, therefore, they do not find it easy to understand (Van der Grift, Interview, 15 July 2015). In a way, we are still trapped in the single-sided view that the spatial interpretation of 'low carbon' is just about technological projects or identifying the best possible location to introduce renewable activities. As Van der Grift suggests, we have to find ways to engage with society and introduce the importance of environmental soundness in landscape projects.
One way to improve the understanding of what low carbon means for the landscape is to examine how climate change impacts on it and the whole planet. Not only are warmer temperatures, rising sea levels, and extreme climatic effects, including droughts and higher rainfall, more frequent and likely to affect the planet for centuries, but they all become concerns when designing, planning and managing our cities and landscapes in order to 'future proof' them. As the Town and Country Planning Association's 'Rising to the Climate Crisis' guide suggests, availability of information and a strong preparation of strategic and local development plans will assist in tackling climate change and improving resilience [17] .
Opportunities for Environmental Landscape Design
This paper argues that the term 'low carbon' can be symbolic of behavioural change and a new lifestyle that promotes environmental, cultural, social, historic and economical sustainability through exploration and understanding of the land. All aspects of design and planning can mitigate the onset of a changing climate, protect our natural resources and support our communities in adapting to our changing conditions. Designers, landscape architects and planners work to accommodate both the needs of human society and the natural environment, respecting the cultural landscapes of the past, and planning sustainably for the future [13] . The designer can create a vision and interpret low carbon elements in ways that engage the user and promote a healthy and environmentally-sensitive way of living.
In terms of the importance of a changing climate, it is recognised that "there is no alternative for countries but to incorporate low carbon measures in their development policies. The reality of climate change demands it, and there are also clear benefits in pursuing such for policies" [18] . Torres and Pinho [19] emphasise that "climate change is a global threat but local and individual actions are essential to mitigate it", encouraging the development of low carbon policies on local and national scales. Even though most political arguments regarding low carbon and spatial quality are currently developed individually, there are a few examples linking them with landscape design. The landscape designer Steven Kamerling, who has started blending the concepts of landscape and carbon, states that "topics like water and ecology are covered by laws and procedures, which means they have to be considered when planning new developments. It would be good if sustainable urban design was also included in planning legislation and procedures" [20] . However, less is known on how low carbon and climate change ideas can be integrated into regional and strategic design and planning, compared to specific and more familiar topics such as ecology, food and water.
Experts and professionals can help reduce excess carbon emissions, based on informed and holistic consideration of the environmental issues and not just simplistically relying on enhancing the natural sources. The reality is that we cannot afford to design anything without considering the environmental and climate challenges, but for these designs to be truly low-carbon and sustainable they need to integrate cultural, social and historic elements that will engage the user and create positive memories as well as addressing environmental soundness [21] . The transition to a low carbon city or region should not simply be based on the reduction of emissions and the use of new technologies, but involves the creation of a place that covers nature and human needs with a minimum use of resources while offering the joy of social engagement, the knowledge of cultural characteristics and awakening memories of historic environments. A sustainable landscape is not merely a space that deals with the reduction of carbon, but a place where a symbiotic relationship between nature and humans is fully appreciated, leading to future proofing natural and cultural characteristics. The role of the designer and planner often relies upon the influence of decision makers, and this is much more important when it comes to considering climate challenges at a strategic level. Smith et al. [22] highlight that national and international development goals and priorities, policies and commitments play an important role when decisions are taken at a higher administrative level such as regional or national authorities. The Paris Agreement introduced on 12 December 2015, with the aim to "strengthen the global response to the threat of climate change", was one of the most significant examples of national and international commitments on the last decade and goals were introduced with a focus towards sustainable development [23] . Nikologianni [2] also explains how policies and legislation affect the decision making relating to a potential landscape development and, therefore, policy should consider early integration and early engagement of the low carbon and spatial quality ideas from the very beginning of a landscape development. For this to happen, though, such concepts would need to be thoroughly integrated at the vision stage and a 'tailor-made' project framework for each scheme would need to be created.
Observing and evaluating strategic landscape schemes across Europe that have developed pioneering ways of envisioning, processing, managing and delivering large-scale projects has resulted in the identification of key elements that impact on decision making for large-scale projects, recognition of the importance of an innovative structure in order to secure smooth delivery and the best practices that enhance sustainability and spatial quality in regional landscape-based schemes. Demonstrating how the selected pioneer case studies have generated innovative ways of dealing with the strategic scale based on the context of each country and how this affects the landscape infrastructure and the environmental scene, the paper now discusses the key elements of making climate change to drive strategic landscape design. As Stephenson [24] states, "presenting landscape as "space" has a long pedigree in assessment practice, but conveying its rich and messy place-values is still a rarity in practice". The interpretation of low carbon is often challenged, with practitioners, researchers and others questioning whether it is based on activities, lifestyles and voluntary behaviour change or in policy frameworks influenced by regulatory forces [25] .
We identify a series of innovative steps that these strategic projects have followed, from establishing the vision, integrating design at an early stage, to the interaction of governance and public participation and the successful delivery with further outcomes for the regional or national planning process. In these case studies, the whole project process is conceptualised as an alternative to the common current project frameworks, resulting in large-scale schemes that effectively address environmental challenges, behavioural change and quality of space, highlighting the necessity of multi-disciplinary collaboration in order to address environmental challenges.
The Importance of a 'Tailored' Project Framework
It has been found that current processes often follow conventional frameworks, but we argue that the innovation is for the project framework to effectively combine a series of new concepts and ideas addressing environmental, spatial and cultural challenges, while embedding specific policies or legislation to secure their delivery, making it eventually a 'tailored' framework for a particular spatial development (so it is tailored to an area with its topographic and cultural characteristics as well as the project scope). Data extracted from the case studies presented below suggest that this tailored framework will integrate the elements of spatial quality, sense of place, low carbon and pictorial forms and is of critical significance in order to enhance the development of a narrative and to secure the extent to which these ideas will be implemented in the landscape scheme. However, the support of politics and institutions is essential for the successful establishment of such a mechanism.
This new way of thinking should make clear that the potential landscape schemes are not only planned to deliver a piece of infrastructure, but to create sustainable places and enhance environmental and societal needs, respecting the cultural aspects of the area. Several concepts and ideas have been identified and developed from the case studies examined. Their efficient and careful combination has resulted in new processes that can shape the project development and outcome. However, for this to be achieved a tailored and carefully designed project framework needs to embed in its structure and plan all the different concepts (e.g., low carbon) as well as the ways in which they may interact. Developing a sophisticated process for each individual scheme which integrates its conceptual and implementation goals played a major role in their successful implementation. The focus on how space is perceived and understood, a different way of "conceptualising and shaping the project", the interpretation of key ideas into policies and politics and the importance of early planning before the implementation and delivery of a large-scale scheme, are all techniques found at the pioneer schemes in Catalonia, The Netherlands and the UK and are considered important elements for a successful large-scale landscape project. As the lead landscape architect of the Room for the River project in Nijmegen explained, a governmental strategy that encourages integration of environmental and cultural aspects provides significant support to a project framework that attempts to introduce new ideas (Schouten, Interview, 20 July 2015). Hence, low carbon design should not be perceived as a technical proposition, but as a design project that integrates cultural, social and environmental characteristics and is supported by governmental policy or legislation.
In particular, a framework addressing project concepts and the actions needed for the development of a vision has the potential to affect governmental values as well as decision making, with a consequent impact on project delivery and outcomes. The pioneer schemes discussed below have developed individual project frameworks that suit their aims. This could not have been achieved without strong support from the government, the creation of new policies and, in some cases, legislation for the landscape projects. The contrast in their approaches forms a unique opportunity to extract knowledge from a wide range of successful strategies.
Innovative Case Studies
There are differences between the ways in which issues of low carbon, climate change and spatial quality are introduced into large-scale regional design around Europe. This paper demonstrates the impact on the landscape project process and how such issues are interpreted, communicated and implemented on a strategic scale. The engagement of legal entities and governmental parties that has been revealed for the Catalan, Dutch and British case studies is important: however, this engagement relates to significant funding for the projects, enhancing the interest in low carbon and climate change explored here. The governmental and political commitment to design quality and environmental stability at a national level is shown by both the economic and legal support provided, creating a political agenda relating to such key ideas for regional and local authorities as well as future national proposals. The case studies have developed their own meaning through the various conceptual ideas of the landscape projects, generating a richness of interpretations and processes to make a project develop successfully within the focus of environmental awareness, climate adaptation and sustainability. These ideas can be embedded on a strategic landscape scale, using techniques of local clarification, engagement with local stakeholders and adopting the variability in meaning that different cultures might have. Their international recognition by practice and academia, the swift development of policy in their countries, the various climate awareness outcomes based on public engagement and in some cases the recipient of design or infrastructure awards (Room for the River) account for the successful transition to low carbon-oriented landscape infrastructure. A key element where the case studies have used innovative techniques is the flexibility to work at different scales and interpret concepts and designs from an abstract to a detailed level.
The landscape strategies examined have demonstrated how a landscape vision can be delivered across various scales and the importance of design in such actions. Acknowledging that climate change does not stop at regional or national boundaries defined by humans, the case studies have impacted to a far greater scale than that to which each individual project initially belonged. Dealing with the regional, as well as the detailed scale and using landscape design as the key medium for the formation and the dissemination of the ideas, the overall achievement of these studies is that the benefits apply at a regional or national level. The case studies have developed policy and project frameworks and have multidisciplinary teams consisted of academics and professionals who deal with landscape architecture, design, engineering and policy. However, the purpose of this paper is not to compare them; each case study has demonstrated important elements in different parts of a successful integration of sustainable ideas (e.g., in legislation, climate adaptation, awareness, decision making) and, therefore, best practices from each of them are extracted. The timelines, presented by Tables 1-3, demonstrate that this is inherently an intricate and lengthy process and reveal the key steps for their establishment as these were conducted in each case and following the legislation for each country.
The Netherlands Model Tailored Framework
The Dutch case studies (Room for the River and the New Dutch Waterline) have developed specific processes, created dedicated teams and built tailored frameworks that integrate the needs and delivery processes of each of their innovative large-scale schemes. The Room for the River is a climate adaptation programme that was introduced as an alternative to traditional planning approaches and was intended to form a more sustainable way of dealing with increased rainfall and rising sea levels. It emerged from the serious flooding that affected The Netherlands in 1993 and 1995, which was the trigger for a change in the planning and management of the river catchment areas. It is a national-scale design strategy, ensuring a high level of protection against rising water levels in 34 locations across The Netherlands (Figure 1) , while creating more recreational areas and strengthening the economy [26] . National and local governments as well as designers, scientists, water authorities and provinces joined forces with a 2.3 billion euro [27] landscape programme with the aim of demonstrating that making room for the river was a unique opportunity for The Netherlands to address hydrological efficiency while improving spatial quality. The Room for the River is the largest water construction project since the Delta Works [26] , it has introduced nine different ways to create room for the river (e.g., floodplain excavation, water storage, depoldering) and has managed to bring to life planning documents creating 34 dynamic projects that support a low carbon transition while boosting the economy.
This endeavour was based on a tailored framework introducing dedicated teams (e.g., Quality-Team, designers, water management team) as well as policy transition, that has allowed for this scheme to be a prototype in The Netherlands integrating design, policy and communication in such multidisciplinary terms that this authorship considers them pioneering for such a scale. The continuous engagement and close communication between the project locations and the government, as revealed during the interview with the Senior Advisor on spatial quality for the Room for the River (Van der Grift, Interview, 15 July 2015), as well as the explicit decision to appoint a multidisciplinary team (Q-Team) that was chaired by a landscape architect, to advise on and evaluate key elements such as spatial quality, design, ecological and hydrological efficiency, has introduced new ways of work to strategic infrastructure projects [28] . The emphasis given to design is believed to be a key to the later progression of the programme, as was explained by the State Advisor of The Netherlands at the time. Designers and programme administration had close communication, with the former entitled to identify the most suitable locations, as well as being able to develop conceptual ideas to support the programme's overall vision (Sijmons, Interview, 13 July 2015). The crucial part that designers played in the 34 project proposals delivered significant solutions to water and climate problems as well as high-quality landscapes [27] .
The main timeline and key actions of this programme are briefly described in the table below for the purposes of this paper, however it must be recognised that other actions also took place.
the This endeavour was based on a tailored framework introducing dedicated teams (e.g., QualityTeam, designers, water management team) as well as policy transition, that has allowed for this scheme to be a prototype in the Netherlands integrating design, policy and communication in such multidisciplinary terms that this authorship considers them pioneering for such a scale. The continuous engagement and close communication between the project locations and the government, The 'New Dutch Waterline' is also a national landscape programme consisting of different fortifications across The Netherlands with approximately 45 forts, 600 bunkers, castles and citadels (Figure 2) , that focuses on the preservation and revitalisation of the landscape infrastructure aiming for enhanced sustainability and quality of space. The fortification network was originally designed in the 19th century as a military defence system to enable controlled inundation through sophisticated landscape engineering, but was never used, leaving a historic and cultural landscape now in need of revitalisation. It is the largest defensive works in The Netherlands and is considered the largest national monument in the country. The New Dutch Waterline is one of the largest projects and the only national one mentioned in the Belvedere memorandum (1999), which aimed to formulate the Dutch policy on preserving cultural heritage [29] and in the Waterline's case also enhancing environmental aspects across the line. The vision of this scheme was to create new values for the fortifications, aiming to preserve and regenerate the existing structures while improving their visibility and accessibility to the existing landscape. The original design of the fortresses that enabled them to be inundated for strategic reasons was a challenge that need to be thought through and integrated in the design and the new uses proposed. The goal of this large-scale scheme was to preserve and revitalize the existing fortifications aiming to improve spatial quality, water safety, visibility and accessibility of the landscape. The water plays a major role in this scheme, however it is more related with awareness and education on water management as well as cultural acknowledgement rather than climate change adaptation. The successful implementation of the programme, together with the emphasis on sustainable development and landscape quality, has resulted in improvement of the existing historical landscape, creation of valuable public space and a unique identity for the Dutch landscape, and has led to nomination as a tentative UNESCO World Heritage site. The Dutch model has developed a specific project structure securing the goals of the project while integrating key ideas that the Project Vision had set. Both the Room for the River and the New Dutch Waterline strategic programmes had several teams with close communication links and very close connections to designers/landscape architects. According to the former First State Advisor for landscape architecture in the Netherlands, designers were involved from the early stages of the Room for the River programme and have played a key role in the development of the schemes (Sijmons, Interview, 13 July 2015). Various stakeholders such as national and local authorities, landscape architects, engineers, policy makers and public had formed groups with close communication during the programme's conceptual and implementation phase. The programme framework developed for the Room for the River (Figure 3) illustrates how the different parties communicate and collaborate in securing the goals set by the administration. It deals with the integration of conceptual ideas being developed across the different project locations and the way in which they can be secured during the landscape process. This programme is an important example of a low carbon concept at a strategic The Dutch model has developed a specific project structure securing the goals of the project while integrating key ideas that the Project Vision had set. Both the Room for the River and the New Dutch Waterline strategic programmes had several teams with close communication links and very close connections to designers/landscape architects. According to the former First State Advisor for landscape architecture in The Netherlands, designers were involved from the early stages of the Room for the River programme and have played a key role in the development of the schemes (Sijmons, Interview, 13 July 2015). Various stakeholders such as national and local authorities, landscape architects, engineers, policy makers and public had formed groups with close communication during the programme's conceptual and implementation phase. The programme framework developed for the Room for the River (Figure 3) illustrates how the different parties communicate and collaborate in securing the goals set by the administration. It deals with the integration of conceptual ideas being developed across the different project locations and the way in which they can be secured during the landscape process. This programme is an important example of a low carbon concept at a strategic level for Europe, aiming to improve the overall environmental quality in the river region and having developed a method for the designs to be assessed (through the Q-team).
Key environmental, social and economic ideas were embedded at the early stages of the process, with the project goals of both the Room for the River and the New Dutch Waterline ratified in Dutch legislation. Especially for the Room for the River, a reporting system was created that had to be submitted for governmental and parliamentary approval [27] . The creation of dedicated teams responsible for delivery of environmental, cultural, and social values has also played a major role in successful delivery. The Dutch model is also a helpful example of how 'a design' can be implemented and how the landscape design in principle has improved environmental awareness and supported behavioural change. 
The Catalan Landscape Observatory Model
The Landscape Observatory acts on a regional as well as local scale. It is an advisory body on landscape issues for the government of Catalonia and Catalan society. It consists of a governing board, an executive committee, an advisory council and several administrative and technical groups. Originally established to implement the European Landscape Convention (ELC) [1] , it has succeeded in bringing attention to the land and creating a landscape-oriented culture in the region, while continuing to support the application of the ELC. The Landscape Observatory works in a framework of sustainable development tailored for the Catalan society and landscape. It has a major impact in landscape awareness and regeneration at a regional scale and runs a number of local-scale projects. It is organised as a consortium and is included in the Act for Protection, Management and Planning of the Landscape in Catalonia [30] . The choice of the Landscape Observatory as a case study is based on its establishment integrating the ELC, as well as the strong impact it has on policy and legislation in the region.
Climate-related issues are being addressed through the monitoring of the Catalan landscape and the various local-scale projects that the institution coordinates. In terms of this paper's argument the case study has a stronger role on how a landscape-oriented institution impacts on decision making and governmental processes, creating a sustainable future for the landscape and the region. Through a series of catalogues, seminars, projects and public participation schemes introduced by the Landscape Observatory, there has been a significant change in the delivery of urban and regional infrastructure to such an extent that a public law protecting the landscape has been established in Catalonia [2] . One of the main instruments developed by the Observatory is the 'Landscape Catalogues' which aim to reveal the landscape character and raise awareness of the value of the landscape. Being formed by a unique territorial analysis which had never previously been conducted in such a scale and consistency for Catalonia (Sala i Marti, Interview, 18 June 2015), the Landscape Observatory has created seven Landscape Catalogues revealing 135 different landscape characters within the region ( Figure 4) . As described by Nogué et al. [31] , the creation of the catalogues "placed the landscape, from a regulatory point of view, at the vertex of territorial planning in Catalonia" and the catalogues have been "an instrument for introducing the landscape in territorial planning in Catalonia, as well as in sectorial policies". Even though it is accepted that policy is not an easy area to deal with, progress has been made with the Catalan government to support the landscape awareness and promote sectorial initiatives that use the work of the Landscape Observatory as a basis or for the development of spatial guidelines. The support of the Catalan government has been essential to the development of the structure around the landscape idea. The current director of the institution suggested that "the Landscape Observatory has managed to give a new dimension to the government's policy and it also had a substantial response from the government in landscape issues" (Sala I Marti, Interview, 18 June 2015). The establishment and administration processes of the Landscape Observatory as well as key actions are presented in Table 2 below.
Through a variety of landscape projects aiming to sensitise Catalan society (Landscape Charter of Priorat, landscape plans of La Cerdanya, Landscape Catalogues, etc.), the Landscape Observatory has managed to enhance the received importance of the landscape. This has had a further result in the creation of new laws related to landscape protection, management and planning, as well as integrating key elements of design and landscape regeneration in policy. Acting on several smaller-scale locations in Catalonia, with projects that embed ideas on environmental design, preservation, restoration and landscape identity, the outcome has also been a better understanding of landscape and the emphasis on the need for new policy. Although these projects often have their own scope and goals, the Landscape Observatory holds the role of coordinator with the aim of generating knowledge about the landscape and exchanging good practices within Catalan society. The outcomes achieved by the Observatory model have resulted in the creation of documentation for the landscape as well as its active integration in policy and legislation for Catalonia. Governmental, political and financial support has also proven significant. Sustainability 2019, 11, x FOR PEER REVIEW 13 of 21 The High Speed 2 rail line (HS2) and HS2 Landscape Vision (HS2LV) projects were used to investigate ideas that will transform the English Midlands region. Both have now concluded their early conceptual stages and are moving towards design and implementation; hence this paper only presents a fraction of their development. HS2 is one of the largest traditional railway projects in the UK, while HS2LV is a research project that offers an alternative to this proposal looking at environmental strategies, spatial quality and the social and cultural characteristics of the West Midlands.
HS2 is a planned high-speed railway that through Phases 1 and 2 aims to link London, Birmingham, East Midlands, Leeds, Sheffield and Manchester. It has been described as a major engineering attempt of our times with budget estimates varying from £55 bn to £80 bn [32, 33] and is proposed to be an important step in Britain's economic development [32, 33] . Due to existing project structure and policy, HS2 was initially going from the macro scale of the scheme right down to the very detailed level. HS2LV proposes to widen the conceptual and territorial scope of the high-speed project introducing a sustainable landscape-based way of thinking. It aims to transform a linear engineering and technical project-such as HS2-into a comprehensive approach attracting local, regional and national interest. Using HS2 Ltd. to help build a landscape vision for the whole region, HS2LV is a landscape-led approach that has been developed to examine how it could act as a social and economic catalyst for the area. It proposes to put the landscape at the core of development, expanding the conceptual agenda as well as the territorial scope of the engineering project with the aim of giving value to the landscape and the region. The initial contradiction between the plans created for an engineering project and the HS2LV proposal for the establishment of a "symbiotic relationship between the landscape" [34] , has led to its selection as a case study. Through a series of conceptual drawings and maps HS2LV has demonstrated that a narrative and a strong design concept for low carbon lifestyle will benefit the implementation of the engineering scheme and engage the community. The HS2LV drawing ( Figure 5 ) managed to give a series of exciting possibilities for the region, without micro managing specific spots and areas. Therefore, the strengths of this case study in relation to sustainable landscape development are based on presenting land values, cultural and social characteristics and enhancing economic stability, through a design-led approach that will then lead to a stronger low carbon culture and landscape. The opportunity to illustrate 'fragile' concepts such as low carbon landscape or an environmentally friendly development through a design-oriented project framework has resulted in the recognition of these concepts and their integration to the scheme.
As the HS2 national infrastructure project is still under development, the framework model is currently established. The first stages of the HS2LV have demonstrated how a landscape approach can impact on the perceptions of politicians, decision makers and the public, however, some information is not yet widely available. Table 3 gives the HS2 and HS2LV main timeline and key actions to date, although there have been more actions in both projects.
Shaping the Project
Based on the best practices extracted from the case studies, we suggest that a 'tailored' project framework forms a viable and productive alternative to current practices and conventional thinking that often challenge sustainable development. It is a sequence of processes also referred to as 'shaping the project' that need to be established and introduced to all the major infrastructure schemes. Such administrative frameworks can develop on a strategic scale (see examples of the Landscape Observatory and the Room for the River) and form a significant part of decision making, securing the way in which high quality elements (such as spatial quality and sense of place) and climate focused ideas can be spatially implemented. Van den Broeck [35] , discussing administrative processes and policies, has suggested that "it is a challenge to develop a new kind of 'frames' and a new way to use them for judgement and decision making aiming at spatial quality, however these frames are meant to ensure legal certainty". The pioneer landscape schemes have established ways to integrate the concepts of quality and sustainability through the different stages of the planning process, however different 'frameworks', 'structures' or methods to 'shape a project' are expected to develop depending on the occasion or the cultural context of the region. Such innovative projects are challenging the current processes, although they are proof that sustainable regional design needs a multidisciplinary approach linked by strong ideas. Observations made during the case studies suggest that at the strategic scale, the concepts of low carbon and spatial quality often equate to other qualities, making complex ideas more tangible. For example, the Room for the River programme equates low carbon with hydrological efficiency and spatial quality with aesthetic meaningfulness (Sijmons, Interview, 13 July 2015) , while the Landscape Observatory associates such ideas with landscape awareness and public engagement (Pere Sala, Interview, 18 June 2015). In the case of HS2, this interest is demonstrated by relating to the concepts of landscape identity, sustainability and wildlife [2] (HS2 Design Vision) and was enhanced by the interest attracted to HS2LV [2] .
The UK National Planning Policy Framework (NPPF) states that "planning policies and decisions should play an active role in guiding development towards sustainable solutions, but in doing so should take local circumstances into account, to reflect the character, needs and opportunities of each area" [36] . Having a governmental strategy encouraging integration of 'fragile' concepts, as happened with the hydrological efficiency and spatial quality concepts in the Room for the River or the landscape character in the Landscape Observatory, is beneficial for their delivery. As the lead landscape architect of the Nijmegen project (one of the Room for the River locations) explained, "it was great that they [governmental institutions] had already the focus on a national level on the spatial quality so we could talk about it easier [in the Room for the River programme]" (Schouten, Interview, 20 July 2015). Best practices extracted from the case studies suggest that it is significant for key elements to follow a logic sequence developed by a vision and be addressed at all stages of the project framework. It is simply insufficient to link them to a policy or embed them in the structure of a framework without any supportive elements or concept to follow. It is important to create synergies aiming to achieve the same outcomes in the best possible way.
Discussion: Key Elements of Successful Delivery
A number of key elements that relate to the successful delivery of a strategic landscape scheme have been identified. The most significant are: The establishment of a strong vision, early integration of key ideas (e.g., low carbon, spatial quality), alignment with climate change and environmental challenges through all stages, the development of a tailored framework unique for its location, the importance of policy and governance, an implementation plan to engage with the narrative, a multidisciplinary team, good links of communication within the team, stakeholder collaboration and engagement, as well as the impact of design as a communication tool [2] . This paper focuses on the importance of a tailored project framework and the support of governance and legislation to the integration of sustainable elements into a landscape scheme.
Project Framework: Support on Delivery
An effective framework should be able to support the project through to its implementation. Administrative processes often struggle towards the project delivery stages, either with the initial vision fading or not following through the required stages of a scheme, resulting in a very different spatial outcome compared to that set out by the initial concept. As Klijn et al. [28] state, 'a worry which cannot be taken away yet, however, is whether the spatial quality 'promised' by the designs will actually be delivered during their implementation'. Therefore, we emphasise the importance of shaping a strategic scheme in a way that not only suits the mentality, culture and topography of the area, but also delivers the vision and intangible elements proposed by its designers, such as environmental solutions and sense of space.
The UK Design Council states that "the importance of design considerations in nationally significant infrastructure projects was set out in National Policy statements" [37] , however, there are few examples on a large scale to date. It also adds that "Nationally Significant Infrastructure Projects (NSIPs) must make design an integral part of their planning process and demonstrate that good design and the concerns of communities and stakeholders have been taken on board in the planning process" [37, 38] . Therefore, suitable means of combining the different concepts and their effective use during the project development is considered new and necessary for a successful delivery. The clarity of concepts and effective methods of communication introduced through the tailored project framework are important indicators of the extent to which key elements are likely to be embedded in the project process as well as the quality of their delivery. Even when a project framework is very dynamic in the establishment of concepts, such as landscape vision, landscape identity, sense of place, quality and environmental sustainability, it is important to embed a well-thought through and appropriate visual representation during all stages as, for example, was shown on Figure 5 for HS2LV, and in several scales (e.g., strategic, local). In that case, as the UK Design Council clarifies, an integral part of the scheme which counts for spatial understanding and communication will be secured, being able to act as a reminder of the vision and support project delivery.
The importance of design and visual representation at the project structure level has also been highlighted by Klijn et al. [28] who propose that "the designer in the team has a position in equilibrium to that of the engineers, and not as a subordinate". This was also highlighted by the State Advisor of the Dutch case studies, who explained that designers had a role from the very beginning of the Room for the River programme, whilst the examination for potential 'project areas' was through design (Sijmons, Interview, 13 July 2015). Even though design comes to play at some stage of the projects, the innovation for the Room for the River was its key role in the scheme from the earliest stages, giving the opportunity to the designers to reveal all the underlying elements of certain landscapes, such as historical, cultural and environmental strengths and weaknesses and, therefore, using design to form the plans for the infrastructure development.
Government Engagement and Policy: Support on Delivery
Overall, the establishment of a project framework that addresses the needs of each project individually is considered necessary, but it requires explicit support from policy and governmental legislation in a broader scale. A common governmental agenda and European or international legislation is believed to be important for the establishment of the project framework as the driving force in strategic schemes. This research suggests that a different way of delivery or a tailor-made project framework needs to be in place; however, it also acknowledges the fact that policy and legislation are extremely helpful in large scale design and planning.
In the case of the Landscape Observatory the institution has improved the understanding of the landscape and highlighted its importance, bringing it to the fore of infrastructure development and natural preservation. In addition, the framework structure consisting of several smaller individual projects has been a "source of inspiration for the birth of new local strategies" as Nogué et al. [31] state. The work of the Landscape Observatory has not only created a new mentality around landscape but has also changed policy in Catalonia.
The Netherlands case study has also highlighted that governmental support has been essential at the national-scale projects of the Room for the River and the New Dutch Waterline. The emphasis put by the Room for the River programme to create dedicated teams commissioned to deal with certain aspects of the project (e.g., Q-Team, Water management team), with the support of the government, demonstrates that a strategic scheme often needs top-down support as well as bottom-up engagement to be successful. In the Room for the River, the main goals of the programme (water safety and spatial quality) were given a legal basis when the national authorities formally embedded them within a national Key Decision on Spatial Planning Act [28] . It is argued that integrating key ideas of a strategic scheme in a legal form has assisted their implementation and delivery, while at the same time it has given 'moral permission' to the dedicated teams to negotiate and insist on their delivery [2] , as stated by the lead landscape architect of Nijmegen who explained that they were flexible to pressure on spatial quality because it was a governmental requirement (Schouten, Interview, 20 July 2015).
Early signs of such activities have been observed at the HS2 scheme, where, even though it is still in progress, the interest for HS2LV and environmental characteristics has led to the creation of a design vision and a Design Review Panel that is authorised to evaluate the individual schemes.
This research suggests that policies in landscape strategies need to be seen in a broader context that interacts with the project framework as well as the support of the national and regional government. It is only when "landscape design and related planning, policy and management activities may be used to intervene to bring aesthetic and ecological goals into closer alignment" [38] that key concepts such as environmental stability, examined by this paper, can be successfully delivered in regional landscape projects. Therefore, the continuous support of both the national and local government from the beginning and during the conceptual development and implementation of a strategic landscape scheme, together with new policy, is strongly recommended in order to achieve a sustainable landscape scheme.
Conclusions
The certainty of climate change and the increased likelihood of extreme climatic phenomena are now widely acknowledged among professionals and politicians. Assessing the most effective adaptation or mitigation methods and introducing key steps towards sustainable landscape design may vary between different countries, projects and cultures, however, they often employ the same principles. Due to the complexity and uncertainties involved, there is no alternative to the continuous examination of such phenomena and the creation of contemporary strategies that offer a multidisciplinary approach.
The schemes examined during this research demonstrate that, in cases where the idea of landscape is embedded in the vision of the infrastructure development (e.g., Room for the River), the schemes are more likely to have an environmentally successful outcome. Strategic landscape design and planning can play a major role in various elements. The use of geographic and topographic knowledge (e.g., Landscape Catalogues by the Landscape Observatory), nature, design methods and techniques can, to a certain extent, address environmental challenges and result in successful landscape strategies. Design and planning can also offer inspiring visions for future developments as generated by the HS2LV, which will spread awareness on the landscape and the low carbon transition as well as engage with the public and impact on behavioural change. One of the key suggestions of this paper is for the landscape to be considered as the way to enhance local identity and future-proof any development and, therefore, it needs to be considered in every project no matter what the scale. Each of the case studies has demonstrated that their specifically developed frameworks with a focus on the landscape idea, cultural and environmental characteristics have produced a positive outcome compared to previous projects following the 'conventional' approach.
Delivering a low carbon and sustainable landscape strategy is a matter of several elements. The selection of the right multidisciplinary people, with an interest in collaborating and creating new ways of dealing with such issues, is highly significant. The effort and time needed to put together a unique framework that integrates all the key factors of the proposed plan and at the same time sketches a vision for the area is a necessary investment. A deep understanding of the specific landscape and the impact any climate conditions might have for nature and humans is sometimes neglected in practice, however, the outcomes of this research gathered by the Landscape Observatory and its work in the Landscape Catalogues have brought to light significant evidence of its importance.
The proposed framework should clearly have a landscape focus and secure fragile ideas, such as low carbon in order to support the successful delivery of an environmental landscape scheme. A sophisticated, well-thought out and inclusive structure needs to be in place, in order to manage regional landscape strategies successfully, from concept to the implementation phase. Therefore, this paper suggests that low carbon design is not a technical proposition, but a broader landscape design approach which integrates social and cultural characteristics and can be supported by policy and legislation.
The vital role that governance and policy play in the establishment of such a tailored framework, as well as the opportunity given to the professionals to pressurise for specific outcomes, has been demonstrated in this paper. Governmental support not only assists in the integration of climate change and design ideas in a strategic framework, but also results in innovative solutions that have a long-term environmental vision by allowing the experts to work to the best of their knowledge and ability without being pressurized by particular interests of specific project stakeholders. A recommendation, policy or legislation has a tremendous impact on the decision making, and when it comes to the way in which environmental challenges are addressed it can be the main factor separating a future-proofed landscape-based regional strategy from another conventional engineering project.
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